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For less accurate work a much smaller instrument can be 
constructed by using the ratio .& making the gears of 
finer diametrical pitch and omitting the revolution count- 
ers C and D. Greater compactness can also be secured by 
using, instead of external gears, two concentric internal and 
external gears of 289 and 92 teeth respectively, connected by 
idler gears. The reading dials can be placed on opposite 
sides of the small circular case containing the whole. In 
this way, using gears of 128 pitch, an instrument of about 
2& inches diameter and + inch thick, or about the size of an 
old-fashioned watch, can be made. This is small enough 
to be readily carried in the pocket and will enable a machin- 
ist to mechanically rectify, or, if desired, “ square ” a circle 
of any given diameter with an accuracy of I part-in IO,OCKJ. 

ALLEGHENY OBSERVATORY, .4pril, 1903, 

- 

POWER-TRANSMISSION POSSIRILIIIES IN THE SOUTHERN 
APPALACHIANS. 

The present commercial possibilities in the electrical trausmission of power 
over long distances with small loss, and the opporturiities thus offered for the 
combination of a number of small plants into one of considerable magnitude, 
serve to direct attention to a number of water powers in the Southern States 
which are now totally ignored. 

The popular idea of an available water-power is a moderate fall on a stream 
of considerable size, located within a few yards of a railroad. Like many 
popular ideas, it is only partly correct. The power which can be obtained at 
any power site on a stream is the product of the weight of the water passing 
the site per unit of time multiplied by the height of the perpendicular fall 
obtainable, and for the same total power these quantities vary inversely; 
that is, if the head be doubled, the quantity of water may be diminished by a 
half and the resultant power will be the same; if the head be multiplied by 
ten, then one-tenth the quantity of water will yield the power, and so on, in 
similar ratio. 

Given a sufficient fall, therefore, a small amount of water may be made to 
fdrnish a very large amount of power, and, in point of fact, many of the 
large power developments of the Western States are of this type, the quantity 
of water used being small, but the head being measured by hundreds of feet. 
The distance between the points where the power is developed and where it 
is to be utilized is annihilated by electrical transmission. 

A large number of streams in that part of the Southern States in which the 
Appalachian Mountain system attains its maximum development have their 
sources far up on the mountain slopes, in regions of great rainfall and of large 
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and permanent run-off, and these, in their courses to the valleys below, often 
fall hundreds of feet within short distances. By the application of proper 
methods these streams are capable of furnishing and transmitting powe; in 
considerable quantity at comparatively small cost, certainly in many in- 
stances at less cost per unit of power obtained than would be possible on the 
large trunk streams, and without the attendant risks. 

The flow of many of these streams, now unused and indeed ignored, has 
been measured by the engineers of the United States Geological Survey, and 
the results have been published in the series of Water-Supply and Irrigation 
Papers. 

LIFE OF ENGLISH LOCOMOTIVES. 

An English lecturer recently stated the average life of an English express 
locomotive to be 25 years ; of a local passenger engine, 25 years ; of a freight 
locomotive, 26 years, and of a switching engine, 27 years. The total mileage 
of an express passenger engine was placed at from 700,000 to I,ooo,ooo miles ; 
and for each of the other classes of engine a mileage of 5oo,ooo to 8oo,ooo was 
given. In the United States, the average life of an express locomotive was 
given as 18 years ; of a local passenger engine, 19 years ; of a freight engine, 
16 years, and of a switch engine, 22 years. Whereas the mileage of an Eng- 
lish express locomotive was only at the outside I,OOO,OW miles in 25 years, or 
40,000 per year ; in the United States it is often as high as 2,000,000 miles, or 
110,003 miles per year.-1rol-t Age. 

PROFESSOR BELL’S KITE; EXPERIMENTS. 

The final paper read before the last meeting of the Academy of Sciences 
was “ On the Tetrahedral Principle in Kite Structure,” by Alexander Graham 
Bell. At the outset he said that in the old Hargrave box kite, and all subse- 
quent kites and flying machines of the same order, there were two important 
defects, which he described as follows : The box kite is braced in a horizontal 
and vertical direction, but not otherwise, so that cross supports have to be 
introduced in the frame, which increase the weight without adding to the 
flying power, and at the same time operate as an obstacle to the wind. The 
chief defect of the box kite, of which Dr. Langley’s aerodrome is an elabora- 
tion, is that the weight increases with the cube as rapidly as the lifting power 
does with the square, so that the larger the kite, the less it will lift in propor- 
tiou. In view of these facts, he had been led, he said, to construct a kite, the 
frame of which would present the form of a triangle no matter from what side 
one viewed it. In other words, the frame was a perfect tetrahedron ; and in 
experimenting with the same, he found, as he had expected, that it was self- 
braced in every direction, and moreover, that the lifting power increased at a 
greater ratio than the increase in weight. He was, furthermore, surprised at 
the facility with which such a kite could be managed. By combining a great 
number of these kite tetrahegrons he had recently built up an immense kite, 
with which he successfully lifted not only a man, but a weight of 200 pounds, 
showing the vast improvement of this over all previous machines of the same 
order. 


